Background: Epstein-Barr virus-positive mucocutaneous ulcer (EBV-MCU) is a new category of mature B-cell neoplasms. Ulcers occur in the oropharyngeal mucosa, skin, and gastrointestinal tract. The onset of EBV-MCU is suggested to be related to the decreased immunity of the patient, the causes of which include the use of immunosuppressive agents and aging. EBV-MCU may regress spontaneously and it often has a benign course after the dose reduction or discontinuation of immunosuppressive agents or during follow-up. Here, we report the case of a patient who required surgical resection for the intestinal obstruction arising from EBV-MCU. Case presentation: A Japanese elderly male visited our hospital with chief complaints of a palpable mass and dull pain in the left upper quadrant, loss of appetite, and weight loss. Although abdominal computed tomography and total colonoscopy (TCS) revealed a tumor with circumferential ulcer in the transverse colon, histopathological analysis of a biopsy specimen of this lesion showed only nonspecific inflammation. Because the tumor spontaneously regressed during the time he underwent tests to obtain a second opinion from another hospital, TCS was reperformed on the patient. TCS revealed that the tumor decreased in size and the inflammatory changes in the surrounding mucosa tended to improve; however, tightening of the surrounding mucosa due to scarring was observed. Another histopathological analysis of a biopsy specimen showed widespread erosion of the mucosa and the formation of granulation tissue with marked infiltration of various inflammatory cells into the mucosal tissue of the large intestine. Moreover, some of the B-lymphocyte antigen CD20positive B cells were also positive for EBV-encoded small RNA-1, suggesting the possibility of EBV-MCU. Later, the tumor developed into an intestinal obstruction; thus, the transverse colon was resected. Histopathological analysis of the resected specimen demonstrated scattered Hodgkin and Reed-Sternberg-like multinucleated large B cells in addition to EBER-1positive cells. The patient was finally diagnosed as having EBV-MCU. Conclusions: This is the first report of a case of EBV-MCU that developed into an intestinal obstruction requiring surgical resection. It is necessary to consider the possibility of EBV-MCU when examining an ulcerative or tumorous lesion in the gastrointestinal tract.
Background
Epstein-Barr virus-positive mucocutaneous ulcer (EBV-MCU) is a new category of mature B-cell neoplasms and was formally adopted in the World Health Organization (WHO) classification of lymphoid neoplasms updated in 2016 [1] . The results of previous studies suggest that the onset of EBV-MCU is related to the decreased immunity of the patient, the causes of which include primary or acquired immunosuppression, iatrogenic immunosuppression by immunosuppressive agents, and aging [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Ulcers occur in the oropharyngeal mucosa, skin, and gastrointestinal tract. They may regress spontaneously and often have a benign course after the dose reduction or discontinuation of immunosuppressive agents or during follow-up [2, 4, 5, 9, 10, 13] . We report the case of an elderly male patient who required surgical resection for the intestinal obstruction arising from EBV-MCU.
Case presentation
An 81-year-old Japanese male visited our hospital with chief complaints of a palpable mass and dull pain in the left upper quadrant, loss of appetite, and weight loss of 5 kg within two months. He started noticing the mass in the left upper quadrant and the other symptoms in late July 2017. He was admitted to our hospital for detailed examinations and treatment in August 2017.
He had high blood pressure and chronic kidney disease. He had a clear sensorium. His body temperature was 36.7°C. He showed no yellowing of the bulbar conjunctiva, palpebral conjunctival pallor, or abnormal findings in the skin and intraoral mucosa. There was a palpable elastic, soft mass in the left upper quadrant. Although he felt a dull pain in that area, there was no obvious tenderness. There were no palpable superficial lymph nodes nor abnormalities in the extremities. His laboratory findings on admission are shown in Table 1 .
Because the results of biochemical tests indicated renal damage, plain abdominal computed tomography (CT) was performed. An irregular tumor of approximately 130 mm × 120 mm × 80 mm in size was observed in the left upper quadrant, which corresponds to the transverse colon. No intestinal distention was observed on the oral side of the tumor. Moreover, the tumor was in close contact with the pancreatic body and tail, and the gastric corpus greater curvature, suggesting invasion into nearby organs. Also, mildly enlarged lymph nodes were observed at the periphery of the tumor ( Fig. 1a and b ).
The total colonoscopy (TCS) performed six days after his first visit revealed a tumor with a circumferential ulcer covered with a thick slough in the splenic flexure of the transverse colon. Moreover, the marked thickening and inflammatory changes of the surrounding mucosa made it difficult for the endoscope to pass through, although the lesion had not yet developed into an intestinal obstruction ( Fig. 2a and b ). Histopathological analysis of several specimens of the tumor was performed, but the findings at that time were only erosion of the mucosa with moderate inflammatory cell infiltration and regenerative changes in the mucosal epithelium. Although a definitive diagnosis was not yet made at that time, we recommended an exploratory laparotomy because of intestinal stenosis. However, he requested a second opinion. While undergoing tests to obtain a second opinion from another hospital, he became aware that the palpable mass decreased in size. Furthermore, a follow-up CT performed after he obtained a second opinion (36 days after the first CT) showed that the tumor had regressed spontaneously and the swelling of small lymph nodes around the tumor had disappeared ( Fig. 1c and d). Therefore, TCS was reperformed 41 days after his first visit to our hospital. The tumor had decreased in size and the inflammatory changes in the surrounding mucosa tended to improve; however, tightening of the surrounding mucosa due to scarring ( Fig. 3a ) and the continuous narrowing of the intestine over a length of approximately 30 mm were observed ( Fig. 3b ). Histopathological analysis of a biopsy specimen of the periphery of the tumor showed widespread erosion of the mucosa and the formation of granulation tissue with marked infiltration of inflammatory cells consisting of small lymphocytes, plasma cells, histiocytes, and mediumsize atypical nucleated cells in the mucosal tissue. Some of the B-lymphocyte antigen CD20-positive B cells (CD20-positive B cells) identified by immunohistochemical analysis were also found to be positive for Epstein-Barr virus (EBV)encoded small RNA (EBER)-1 by in situ hybridization (ISH), suggesting the high possibility of EBV − positive mucocutaneous ulcer (EBV-MCU) ( Fig. 4a , b, and c). Forty-eight days after his first visit, while he was being prepared exploratory laparotomy, he started to suffer from constipation and intermittent abdominal pain. Because plain abdominal CT revealed intestinal distention on the oral side of the narrowed area in the transverse colon, the patient was diagnosed as having intestinal obstruction and underwent decompression by transanal ileus tube insertion ( Fig. 1e and f) . Therefore, although the definitive diagnosis was not yet confirmed histopathologically, transverse colon segmental resection was performed with the patient's fully informed consent. The resected specimen showed an ulcer of 35 mm × 25 mm in size with narrowing of the intestine (Fig. 4d ). The histopathological analysis of the specimen revealed marked inflammatory cell infiltration and fibrosis in all layers of the colon wall. Most of the infiltrating cells were lymphocytes and plasma cells. Also, Hodgkin and Reed-Sternberg (HRS)like multinucleated large B cells were found scattered ( Fig.  4e and f) . A large proportion of CD20-positive B cells identified by immunohistochemical analysis were also found to be positive for EBER-1 by ISH, similarly to the postoperative immunohistochemistry test. No apparent clonal growth of lymphocytes was shown by the flow cytometry of the resected specimen. No dividing cells were identified by Gbanding differential staining. Taking these findings together, he was finally diagnosed as having EBV-MCU. No recurrence was observed 20 months after the surgery.
Discussion and conclusions
In 2010, Dojcinov et al. reported on EBV-positive circumscribed ulcerative lesions occurring in the oropharyngeal mucosa, skin, and gastrointestinal tract of 26 patients with iatrogenic or aging-induced immunosuppression, and they identified these lesions as EBV-MCU [2] . Further study revealed that the clinical features of EBV-MCU are different from that of EBV-positive diffuse large B-cell lymphoma (DLBCL), because of its self-limited growth potential and favorable response to conservative management. Thus, EBV-MCU was formally adopted as a new category independent of the subtypes of DLBCL in the WHO classification of lymphoid neoplasms updated in 2016 [1] . Because no diagnostic criteria have been established yet for EBV-MCU, it is diagnosed on the basis of clinical background factors and histopathological findings [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . It has been reported that the characteristic histopathological findings of EBV-MCU include infiltration of various cells, various immunohistochemical patterns such as CD20 and CD30 positivity, the detection of EBER-positive cells by ISH, among which HRS-like B cells are found [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . In the present case, the initial histopathological findings of the biopsy specimen collected from the lesion were nonspecific, which made the diagnosis difficult. However, repeated histopathological analyses of endoscopically obtained biopsy specimens and that of the resected specimen showed findings that are characteristic of EBV-MCU. It is necessary to consider the possibility of EBV-MCU when performing detailed examinations of an ulcerative or tumorous lesion in the gastrointestinal tract. Also, as in this case, a single histopathological analysis or an analysis with a small biopsy section may not lead to a definitive diagnosis. Thus, it is necessary to perform repeated analyses or to examine a large section.
It is suggested that the onset of EBV-MCU is related to the decreased immunity of a patient, the causes of which include a history of organ transplantation, use of immunosuppressive agents, and aging [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Roberts et al. reviewed the cases of 51 patients with EBV-MCU (including those of the 26 patients reported by Dojcinov et al.) and reported that the causes of EBV-MCU were the use of immunosuppressive agents (methotrexate, azathioprine, cyclosporine, mycophenolate, or tacrolimus) in 56% of the patients, aging (median age, 80 years; range, 64-101 years) in 40%, and congenital immunosuppression (hypogammaglobulinemia and T-cell deficiency) in 4% [9] . Also, because elderly people accounted for a large proportion of patients who used immunosuppressive agents, they assumed that the main onset factor for EBV-MCU is immunosenescence [9] . In the present case, our patient was 81 years old and had chronic kidney disease as a comorbidity. Advanced chronic kidney disease leads to the development of virus-associated cancer and a decreased vaccination response due to decreased immunity [14] . Immunosenescence, as well as decreased immunity due to aging and chronic kidney disease, is suspected to be the onset factors for EBV-MCU in our patient.
It has been reported that EBV-MCU most commonly occurs in the oropharyngeal mucosa at a rate of 40%, followed by the gastrointestinal tract and skin [9] . As far as we searched, there have been case reports of 13 patients with gastrointestinal tract EBV-MCU to date [2-7, 11, 12] . Table 2 shows a summary of the cases of gastrointestinal tract EBV-MCU, including the present case. There were seven males and seven females whose median age was 64.0 years (range, 26-81 years); note that some of them were young. The lesion locations were the esophagus in three patients, the terminal ileum in one patient, the cecum in one patient, the colon in four patients, the colon and rectum in one patient, and the rectum and anus in four patients. Gastrointestinal tract EBV-MCU tends to occur in the lower gastrointestinal tract. Twelve of the 14 patients (85.7%) had clinical background factors for EBV-MCU, such as collagen disease, inflammatory bowel disease, primary immunosuppression, and a history of organ transplantation. Eleven patients had received immunosuppressive agents. In addition to aging, the intervention with immunosuppressive agents may be largely involved in the pathogenesis of gastrointestinal tract EBV-MCU.
It has been reported that most patients with EBV-MCU had a benign course after the dose reduction or discontinuation of immunosuppressive agents or during the follow-up [2, 4, 5, 9, 10, 13] . According to the summary of 51 patients with EBV-MCU reported by Roberts et al., 19 of the 45 patients with complete treatment records were treated only by reducing the doses of immunosuppressive agents, and 17 of them attained a complete remission. Moreover, 11 patients received no therapeutic intervention and six of them showed spontaneous regression [9] . However, the factors that contributed to the decision of a therapeutic strategy and the prognosis prediction were not clarified. All 14 patients, including our patient, with gastrointestinal tract EBV-MCU received some form of treatment. Four patients, including our patient, underwent resection of the lesion site [3, 11, 12] . The reasons for the resection were perforation at the lesion site in one patient, the absence of improvement of clinical symptoms or conditions after the reduction of doses of immunosuppressive agents or during the natural course of the disease in two patients, and intestinal obstruction in our patient [3, 11, 12] . The intestinal obstruction in our patient probably developed as a result of repeated remission and exacerbation of the lesion site during the natural course of the disease, which caused persistent inflammation over a long period, leading to marked fibrosis. This is the first and very valuable report on a patient with gastrointestinal tract EBV-MCU that developed into an intestinal obstruction. On the basis of previous reports and this report, gastrointestinal tract EBV-MCU may develop into a tumorous lesion or an ulcerative lesion or even intestinal obstruction. Active therapeutic intervention may be required for such a lesion.
It is important to distinguish EBV-MCU from malignant lymphomas, especially Hodgkin lymphoma and DLBCL. In the present case, EBV-MCU was distinguished from a malignant lymphoma on the basis of histopathological and immunohistological findings of the specimen resected from the lesion site as well as flow cytometry and G-banding differential staining findings. Because the therapeutic strategy for EBV-MCU may largely differ from those for malignant lymphomas, it is necessary to know EBV-MCU as a new disease concept and carefully examine tumorous lesions in the gastrointestinal tract taking EBV-MCU into consideration.
Although the long-term prognosis of gastrointestinal tract EBV-MCU still remains largely unclarified, it has been reported that most patients had a benign long-term course [2, 4, 5, 11, 12] . At present, there has been no proposal on the recommended intervals and duration of catamnestic followup. On the other hand, it has been reported that a patient with EBV-MCU who had received immunosuppressive agents for Crohn's disease developed Hodgkin lymphoma 18 months after discontinuation of immunosuppressive agents [7] . Regarding the relationship between lymphoma and inflammatory bowel disease (IBD) including Crohn's disease, it is assumed that the risk of developing lymphoma is increased by immunosuppressive therapy in IBD, especially in patients treated with thiopurines and thiopurines in combination with tumor necrotic factor (TNF)-α [15, 16] . IBD patients treated with immunosuppressive agents are considered to be at a high risk of developing EBV-MCU [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Furthermore, it is suspected that EBV-MCU may be an early polyclonal EBV-driven lymphoproliferative disease that may progress to lymphoma, according to previous reports on immunoglobulin heavy-chain (IgH) gene rearrangement [7, 17] . Thus, it is suspected that EBV-MCU may be involved in some cases of lymphomas arising from IBD. Careful observation is recommended even after the improvement of clinical conditions, considering not only the possibility of recurrence but also the risk of transformation to a malignant lymphoma.
EBV-MCU is a new disease concept [1] and is far from being widely recognized. In the past, there may have been cases in which an ulcerative lesion occurring in the gastrointestinal tract was EBV-MCU but was not correctly diagnosed because of the low recognition of EBV-MCU. In an aging society, it is suspected that the number of patients with EBV-MCU will increase with an increased incidence. Further accumulation of cases may clarify the clinical conditions of EBV-MCU. We experienced treating an elderly male patient with gastrointestinal tract EBV-MCU that developed into an intestinal obstruction and required surgical resection. The number of patients with EBV-MCU will increase with the aging of society and increasing use of immunosuppressive therapy. It is necessary to consider the possibility of EBV-MCU when examining an ulcerative or tumorous lesion in the gastrointestinal tract.
